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ABSTRACT OF THE DISCLOSURE

Crude colorants, prior to salt grinding, are subjected
to attritioning and shearing actions to break down crys-
talline structure to non-pigmentary, flocculent form. The
time required for salt grinding is reduced, and a stronger
pigmentary grade product is obtained. When blue shade
phthalocyanine crude is so treated and the salt grinding
is carried out in the presence of certain non-aromatic
organic liquids, a crystallizing red shade phthalocyanine
blue is obtained instead of the customary green shade
product obtained by conventional salt grinding of the
particular crude colorant. A non-crystallizing red shade
phthalocyanine blue pigment is obtained when a partly
chlorinated phthalocyanine crude is thus treated.

BACKGROUND OF THE INVENTION

. 'This invention relates to the production of pigmentary
grade colorants, More particularly, it relates to an im-
proved process for the salt grinding of colorants to pig-
mentary grade material.

Various conventional techniques are available for the
reduction of the particle size of crude colorants to pig-
mentary grade material. Included among these techniques
are such well known processes as salt grinding, ball mill-
ing, and acid pasting.

Red shade phthalocyanine colorants produced by the
salt grinding technique generally have not been suitable
and do not possess satisfactory strength and stability char-
acteristics. Furthermore, due to the practical size limita-
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tion of commercial ball mills in which salt grinding might -

be performed, salt grinding has not been as economical
as other methods for producing pigmentary grade red
shade phthalocyanine colorants. When it has been desired
to produce a satisfactory red shade phthalocyanine pig-
ment, it has been necessary to resort to acid pasting, acid
swelling or some other technique. The salt grinding of
a blue shade phthalocyanine crude has heretofore been
used successfully only in the production of a green shade,
pigmentary grade phthalocyanine. This process has not
been entirely satisfactory, however, due to the necessary
time cycle for achieving the desired quality of pigmen-
tary product.

SUMMARY OF THE INVENTION

Tt is, therefore, an object of the present invention to
provide an improved process for the preparation for pig-
mentary grade colorants from crude colorants.

It is another object of the present invention to pro-
vide an improved process for the salt grinding of colorants
to pigmentary grade material.

Tt is another object of the present invention to provide
a process in which the time required for salt grinding of
the colorants.to pigmentary grade material is reduced.

It is another object of this invention to provide an im-
proved process for the production of pigmentary grade
material in which the use of acid is avoided.

Tt is another object of the present invention to provide
a salt grinding technique in which the capital investment
for salt grinding may be lowered.
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It is a further object of the present invention to provide
an improved salt grinding technique in which a pigmen-
tary grade material having approved strength and sta-
bility characteristics is obtained.

These and other objects of the present invention have
been accomplished by the novel process of the present
invention in which crude colorants are subjected to severe
attritioning and shearing actions prior to salt grinding.
In this preliminary or pre-conditioning step, the attrition-
ing and shearing actions break down the crystalline struc-
ture of the crude, non-pigmentary colorant so as to form
non-pigmentary flocculates. These flocculates are there-
after salt ground to pigmentary grade material. Pigmen-
tary grade colorants having excellent shade and tinctorial
strength properties are obtained.

The present invention permits the reduction in the time
required for salt grinding. In addition, the capital invest-
ment and overall cost of the salt grinding operation may
be reduced. The present invention therefore, provides
distinct technical and economical advantages over the
previously available techniques.

Quite unexpectedly, the present invention results in the
production of a crystallizing red shade phthalocyanine
blue pigment by the treatment of a phthalocyanine blue
crude in accordance with the present invention. As in-
dicated above, previous salt grinding techniques have
produced a green shade phthalocyanine blue pigment.
Thus, the present invention permits the use of the salt
grinding technique to produce a red shade phthalocyanine
blue pigment, either of the crystallizing or non-crystalliz-
ing types, heretofore obtainable only by other techniques.

DETAILED DESCRIPTION OF THE INVENTION

Any colorant that is ordinarily produced in a crude

form may be converted to pigmentary grade material in
accordance with the present invention. The particle size
of crude colorants is generally about 50-60 microns or
larger. The particle size of pigmentary grade material is
usually about 1 micron or less. In conventional salt grind-
ing, therefore, the particle size of the colorant is reduced
from about 50-60 microns or larger to about 1 micron
or less. During the pre-conditioning step of the present
invention, the crystalline structure of the crude colorant
are broken down to non-pigmentary flocculent form. This
transformation into non-pigmentary form can readily be
observed by simple observation under a microscope. In
the subsequent salt grinding operation, the pre-condi-
tioned material is reduced to pigmentary size as in con-
ventional salt grinding.
Tlustrative of the crude colorants that may be treated
in accordance with the present invention are phthalo-
cyanine pigments, quinacridone pigments, vat pigments
and the like. Typical phthalocyanine pigments include
phthalocyanine blue crude, phthalocyanine green crude,
partly chlorinated and brominated phthalocyanine blue
and green crudes, and polychlorinated and polybromin-
ated blue and green crudes. Illustrative quinacridone pig-
ments include Du Pont Monastral Red Y and Quindo
Magenta, representative of other colors that may be
employed in the practice of the present invention include
carbazole violets, Hydron Blue RG and Hydron Pink.

Any suitable means may be employed for subjecting the
crude colorant to a combination of attritioning and shear-
ing actions prior to salt grinding. It is necessary, of course,
that the atiritioning and shearing actions be sufficient to
break down the crystalline structure of the crude colorant
so that a material in non-pigmentary, flocculent form is
obtained. This result can be obtained by conventional
ball milling, in dry form or with small amounts of salt,
e.2. a 1:1 weight ratio, or organic liquids, e.g. 5 or 10%
by weight of wetting or dispersing agents. While round
balls may be employed, caking of the colorants tend to re-
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sult. Such caking can conveniently be avoided by the use
of various assorted odd-shaped objects, such as nails and
the like, as the grinding media. The use of “cyl-pebs” for
this purpose is very effective. Cyl-pebs are short, rod-
shaped and relatively coarse metallic grinding units or
slugs. These slugs are normally made of steel or stainless
steel and are approximately 93" diameter by 1’ or 1%2""
in length. If the crude colorant tends to cake even in the
presence of such slugs, a portion of such slugs can be re-
placed with assorted materials such as roofing nails, pieces
of angle iron and larger nails or railroad spikes. The use of
such materials would be dictated by the size of the grind-
ing mill and the degree to which the charged material
tended to cake. Other suitable means for imparting the
necessary attritioning and shearing actions to the crude
colorant include hammer milling and milling by passage of
the crude colorant through a pin or stud mill, e.g. one hav-
ing revolving grinding discs, as in the well-known Alpine
Kolloplex or Contraplex mills.

Following the pre-conditioning of the crude colorant,
the material is subjected to salt grinding in order to re-
duce the flocculents to pigmentary grade material. This
involves grinding the pre-conditioned colorant with salt,
either dry or in the presence of an organic liquid as well
known in the art. Illustrative of the well-known aromatic
liquids that may be employed are xylene, toluene, tri-
chlorobenzene, aniline, toluidines, such as orthotoluidine,
benzylamine, and the like. Tllustrative of the well-known
nonaromatic liquids suitable for use in the salt grinding
operations are conventionally employed, normally water
soluble glycols, such as ethylene glycol, hexylene glycol
and the like; alcohols, such as ethyl alcohol, isopropanol,
and the like; glycol ethers, such as diethylene gylcol, and
the like; and such other conventional liquids as acetone,
tetrachloroethylene, and the like.

While the quantity of organic liquid that may be em-
ployed in the salt grinding operation is not a critical fea-
ture of the present invention, sufficient liquid is ordinarily
added to wet the particles of the pre-conditioned colorant.
For example, quantities of liquid up to about 200% by
weight of the preconditioned colorant may conveniently
be employed although larger quantities may also be used.
The use of liquid quantities at approximately 100% by
weight of the pre-conditioned colorant is commonly em-
ployed.

In one embodiment of the present invention, the crude
colorant is a crude copper phthalocyanine pigment. In this
instance, the present invention permits the formation of
either the alpha or beta polymorphic form of phthalo-
cyanine pigment. By employing liquids that permit the
transformation of colorants from the alpha to the beta
phase in the salt grinding of the preconditioned crude, a
high tinctorial strength, stable green shade phthalocyanine
pigment may be obtained. Such organic liquids are well
known in the art. Examples of such liquids include aro-
matic liquids, such as those listed above; alcohols, such
as those listed above; and such other non-aromatic liquids
as acetone, tetrachloroethylene, and the like.

The salt grinding of the pre-conditioned phthalocyanine
crude may also be carried out in the presence of organic
liquids that do not permit or cause the transformation
of alpha to beta form. Such liquids are well known in the
art and include, but are not limited to, the glycols and gly-
col ethers set forth above. When employed in the salt
grinding of a pre-conditioned crude in accordance with
the present invention, these liquids have been found to
permit the obtaining of a red shade, crystallizing type
phthalocyanine blue pigment. Normally, however, a green
shade, phthalocyanine pigment would be obtained by con-
ventional salt grinding in the presence of these liquids.
Thus, a preconditioning in accordance with the present
invention permits control of the polymorphic form of the
resulting phthalocyanine pigment in a manner not hereto-
fore possible by conventional techniques.

If a partly chlorinated blue shade phthalocyanine crude
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is treated in accordance with the present invention and the
salt grinding is carried out in dry form or in the presence
of an organic liquid, such as those inidcated above, a red
shade mnon-crystallizing phthalocyanine blue of high
tinctorial strength is obtained. For purposes of this in-
vention, the term “partly chlorinated” means a crude
phthalocyanine blue having from about 3.5% to 4.5%
by weight of chlorine.

By a non-crystallizing pigment is meant one that, upon
refluxing in xylene for onpe hour in a standard, conven-
tional test retains its pigmentary form and does not
undergo a reversion to the beta polymorphic form of pig-
mentary product. In order to obtain a crystallizing red
shade phthalocycanine blue pigment, it is necessary that
the salt grinding be carried out in the presence of an or-
ganic liquid that does not cause a change in the poly-
morphic form of the pigmentary product from the alpha
to the beta form as discussed above.

While temperature and pressure are not critical features
of this invention, the pre-conditioning step will ordinarily
be carried out at/or about room temperature and at
atmospheric pressure. Conventional operating conditions
prevail in the salt grinding step. The time required for the
initial attritioning and shearing of the crude colorant will,
of course, depend upon the particular size and type of
equipment employed. While the time is not critical, the
crude colorant can conveniently be ground for from
about two to about six hours in a ball mill to insure that
the crystalline structure has been broken up and trans-
formed into flocculents. Milling for longer periods of time
does not appear to result in any appreciable improve-
ment in the properties of the pigmentary product, Salt
grinding of the pre-conditioned crude may be carried
out in conventional mixing equipment, suih as a double
or single arm mixer or blender, and the like. In com-
parison with conventional salt grinding employing the
same equipment, it has been found possible to significantly
reduce the overall operating time by means of the pre-
conditioning of the present invention.

The present invention is hereinafter described with re-
ference to specific examples thereof. These examples are
presented for illustrative purposes only, and are not intend-
ed in any way to limit the scope of the invention herein
described, the novel features of which are set forth in the
appended claims.

EXAMPLE I

In a one gallon ball mill containing a combination of
metallic pieces as the milling media, 100 parts of crude
copper phthalocyanine were charged. The mill was rotated
at a speed of 60 r.p.m. for approximately eight hours. The
content of the mill were discharged and mixed in a me-
chanical mixer with 900 parts of micropulverized salt and
100 parts of a hexylene glycol until pigmentary strength
was developed. A red shade crystallizing, alpha form
phthalocyanine blue of excellent quality was obtained. .

EXAMPLE II

100 parts of crude, Monastral Fast Blue B crude, type
3 containing 3.5% to 4.5% chlorine was charged to the
ball mill of Example I containing an assortment of metal-
lic pieces as the milling media. The mill was rotated at a
speed of 65 r.p.m. for a period of six hours during which
the crude colorant was subjected to an attritioning and
shearing action. The mill was then discharged, and the
contents were mixed in a mechanical mixer with a micro-
pulverized salt and a glycol solvent for a period of 6 hours
in order to develop pigmentary strength. A pigmentary
grade, non-crystallizing, alpha form red shade phthalo-
cyanine blue of excellent quality and stability was obtained.

EXAMPLE III

A charge of 100 parts of crude, non-pigmentary carba-
zole violet was milled in the ball mill containing assorted
odd-shaped objects as the milling media for six hours at a
speed of 60 r.p.m. The charge was then removed from the
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mill and mixed with 900 parts of micropulverized salt and
110 parts of hexylene glycol in a mechanical mixer for 7
hours in order to develop pigmentary strength. A pigmen-
tary grade carbazole violet of excellent quality and stabil-
ity was obtained.

EXAMPLE IV

In the ball mill rotated at 60 r.p.m. and containing
assorted metallic objects as the milling media, 100 parts
of crude polychlorinated phthalocyanine were subjected
to attritioning and shearing actions for six hours. The thus-
conditioned material was then mixed in a mechanical
mixer with 1000 parts of salt and 95 parts of diethylene
glycol to develop pigmentary strength. The resulting pig-
mentary phthalocyanine green was of excellent quality
and stability was obtained.

EXAMPLE V

In similar fashion, 100 parts of crude phthalocyanine
were charged to the ball mill containing an assortment of
metallic pieces suitable to impose attritioning and shear-
ing actions on the crude pigment. The mill was rotated
at a speed of 60 r.p.m. for six hours. The mill was there-
after discharged, and the contents were mixed with 900
parts of micropulverized salt and 90 parts of aniline in
a mechanical mixer until pigmentary strength was devel-
oped. The resulting product, having excellent shade and
tinctorial characteristics, was a green shade phthalo-
cyanine blue.

The present invention, thus permits the obtaining of
stable pigmentary products having very desirable shade
and tinctorial qualities. Economical advantages over con-
ventional salt grinding of crude colorants is achieved by
a shortening of the necessary grinding time, and the ability
to employ conventional sized milling equipment in an eco-
nomically feasible manner. In addition, the pre-condition-
ing set forth herein permits the subsequent salt grinding of
a copper-phthalocyanine crude in a proper organic liquid
as set forth above to obtain a crystallizing, alpha form
red shade phthalocyanine blue, whereas heretofore only
green shade phthalocyanine blue was obtainable by salt
grinding this crude. In view of the considerable waste acid
disposal problems arising out of the use of acid swelling,
acid pasting and similar techniques to produce crystalliz-
ing red shade phthalocyanine blue pigments, the present
invention offers a highly desirable alternative from a
public interest standpoint as well as one in which products
of outstanding characteristics are achieved. Likewise, the
present invention offers the industry a highly desirable
means for controlling the polymorphic form of crude
colorants undergoing salt grinding to pigmentary grade
products.

It will be appreciated by those skilled in the art that
various changes and modifications can be made in the
invention as described herein without departing from the
nature and scope of the invention as set forth in the
appended claims.

I claim: )

1. A process for the preparation of pigmentary grade
colorants from crude colorants comprising:

(a) subjecting the crude colorants to attritioning and
shearing actions sufficient to break down the crystal-
line structure of the crude colorant to non-pigmentary
flocculent form; and

(b) salt grinding the thus-treated crude colorant to re-
duce the flocculates to pigmentary grade material.

2. The process of claim 1 in which the attritioning and

shearing actions are imparted to the crude colorant by bail
milling.
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3. The process of claim 2 in which the ball milling
employed is dry ball milling, |

4. The process of claim 1 in which the salt grinding is
carried out in the presence of an organic liquid.

5. The process of claim 1 in which the crude colorant
is selected from the group consisting of phthalocyanine
pigments, vat pigments, quinacridone pigments, and car-
bazole violets.

6. The process of claim 1 in which the crude colorant
is a crude copper phthalocyanine pigment.

7. The process of claim 6 in which the salt grinding is
carried out in the presence of an organic liquid that will
permit the transformation of the colorant from the alpha
to the beta polymorphic form and the resulting pigmen-
tary product is a green shade, beta form phthalocyanine
blue pigment.

8. The process of claim 7 in which the organic liquid
is xylene.

9. The process of claim 7 in which the organic liquid
is aniline.

10. The process of claim 7 in which the organic liquid
is benzylamine. i

11. The process of claim 7 in which the organic liquid
is acetone.

12. The process of claim 7 in which the organic liquid
is an alcohol.

13. The process of claim 12 in which the organic liquid
is ethyl alcohol.

14. The process of claim 6 in which the salt grinding
is carried out in the presence of an organic liquid that
will not permit the transformation of the colorant from
the alpha to the beta polymorphic form and the resulting
pigmentary product is a red shade, crystallizing type, alpha
form phthalocyanine blue pigment.

15. The process of claim 14 in which the organic liquid
is taken from the group consisting of glycol and glycol
ethers.

16. The process of claim 15 in which the organic liquid
is a glycol.

17. The process of claim 16 in which the organic liquid
is ethylene glycol.

18. The process of claim 16 in which the organic liquid
is hexylene glycol.

19. The process of claim 15 in which the organic liquid
is a glycol ether.

20. The process of claim 19 in which the organic liquid
is diethylene glycol.

21. The process of claim 1 in which the crude colorant
is a partly chlorinated blue shade phthalocyanine crude

and the resulting pigment is a red shade, non-crystallizing
phthalocyanine blue. '
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